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Preparation and characterization of the catalyst
Anhydrous copper(II) chloride (202 mg, 1.5 mmol) and palladium(II) chloride (177 mg, 0.3 mmol) were added to a suspension of lithium (28 mg, 4 mmol) and 4,4'-di-tertbutylbiphenyl (DTBB, 27 mg, 0.1 mmol) in THF (3 mL) at room temperature under a nitrogen atmosphere. The reaction mixture, which was initially dark blue, rapidly changed to black, indicating that the suspension of copper nanoparticles was formed. This suspension was diluted with THF (17 mL) followed by the addition of the bio-silica ( species. On the other hand, XPS analysis revealed the presence of Pd (3d5/2) and Pd (3d3/2) peaks that, after deconvolution, showed two contributions at 336.2/337.6 eV for Pd (3d5/2) peak, and 341.3/342.9 eV for Pd (3d3/2) peak. Copper and palladium contents of the supported catalyst were determined by Atomic Absorption Spectroscopy that was carried out in a Perkin Elmer AA700 spectrometer. The AAS analysis gave 2.25 mg of copper and 0.75 mg of palladium per 100 mg of catalyst.
Study about the heterogeneity of the catalytic process and metal leaching.
In order to study the metal leaching and to confirm the heterogeneity of the catalytic process, a "hot filtration" test was performed as follows. The oxidation of benzyl acohol (1a) was carried out under the optimized conditions (in the absence of TEMPO), and the reaction was stopped at 30% conversion (2 h). The Cu-PdNPs/bio-silica catalyst was separated by hot filtration and the solid-free filtrate was allowed to stir under the same conditions for 12 h. After this time, the conversion did not show major changes (from 30 to 34%), thus proving the heterogeneity of the catalytic process and indicating that no significant metal leaching had occurred. Furthermore, the degree of copper or palladium leaching was below the atomic absorption spectrometry sensitivity threshold, since no presence of copper or palladium was detected by means of this technique.
